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Abstract
Objectives The link between obesity/overweight and
life-threatening illnesses is well established. The objective
of this study was to investigate the relationship between
body mass index (BMI) and health-related quality of life
(HRQoL), and any differences between men and women, in
the general population of England.
Methods HRQoL data (from EQ-5D responses of 14,416
individuals aged C18 in the 2003 Health Survey for Eng-
land) were used, and linear regression analyses were con-
ducted to examine the relationship between BMI and
HRQoL.
Results AsigniﬁcantassociationbetweenBMIandHRQoL
wasfoundaftercontrollingforfactorssuchasgender,age,and
obesity-related comorbidities. The maximum HRQoL was
reached at a BMI of 26.0 in men and 24.5 in women, dem-
onstrating that BMI is negatively associated with HRQoL for
both underweight and obese individuals. At higher BMI val-
ues, men reported higher HRQoL than women; at lower BMI
values, HRQoL was lower in men than women.
Conclusions There is a signiﬁcant association between
BMI and HRQoL in men and women in the general pop-
ulation. Nearly all aspects of HRQoL are adversely affec-
ted by elevated BMI.
Keywords Body mass index  Obesity  Assessment 
Patient outcomes  Health-related quality of life
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Introduction
Recent data from the 1990s showed that in most Euro-
pean countries the prevalence of obesity (body mass index
[BMI] C 30) in those aged 35–64 was approximately
10–25%, and the prevalence of overweight (BMI C 25)
was approximately 40–50% [1]. The World Health Orga-
nisation (WHO) predicts that the prevalence will increase
in the next decade [2], and in the United Kingdom such
increases have clearly been demonstrated since the 1980s
[3]. Recent predictions from the International Obesity Task
Force suggest that by 2020, 38% of women and 34% of
men will be obese in the UK [4].
The link between obesity and being overweight with an
increased risk of cardiovascular disease is well established
[5,6],andmany otherconditionssuchastype 2diabetesand
the metabolic syndrome (with or without diabetes) are more
prevalent in overweight and obese individuals [7]. Several
signiﬁcantcancersarealsomoreprevalentinoverweightand
obese individuals [8, 9]. These factors contribute towards a
strong association between excess weight and decreased life
expectancy [10–12]. The estimated years of life lost as a
result of obesity differ with race and gender [13], but data
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female non-smokers lost 3.3 years of life and 40-year old
malenon-smokerslost3.1 yearsoflifecomparedtonormal-
weight non-smokers if they were overweight [10]. Obesity
caused even larger reductions in life expectancy—a 40-year
old obese female non-smoker lost 7.1 years of life and a
40-year old obese male non-smoker lost 5.8 years of life
compared with normal-weight non-smokers [10]. Similar
reductionsinlifeexpectancywereobservedinobesesmokers
compared with normal-weight smokers.
The effects of obesity and overweight on an individual’s
abilitytoliveafullandactivelifeandontheirpsychological
well-being are also important. This has been quantiﬁed by
assessing health-related quality of life (HRQoL) in obese
individuals, and in almost all reports (using general mea-
sures such as the SF-36 and obesity-speciﬁc instruments),
HRQoL is lower in people with a higher BMI [14–16].
InformationonHRQoLinobese and overweight individuals
comes from the general population [17–22], treatment set-
tings[23–26],orspeciﬁcpopulationssuchastheelderly[27,
28] or adolescents [29]. Several cross-sectional studies have
shown that both physical and psychological functioning is
affected by obesity, but this differs according to gender, age
and ethnicity [30–32]. Compared with men, women who are
obese have a lower quality of life, which is more likely to
impact physical rather than psychological functioning [30].
Age and gender have also been observed to differentially
impact aspects of HRQoL whereby younger (18–34 years)
men and women who are obese demonstrate poor physical
health, whereas older obese women aged 35–64 (but not
obese men) exhibit poor HRQoL on aspects of both physical
and mental functioning [22].
TheHealthSurveyforEngland(HSE)isanannualsurvey
commissionedbytheUKDepartmentofHealththatbeganin
1991 and is designed to provide the UK government with
information on various aspects of the health of the general
population of England. The sample population is, therefore,
an excellent source of health and sociodemographic vari-
ableswithinthepopulationofEngland.Duetothepaucityof
published data available on the relationship between BMI
and HRQoL in the UK general population, the aim of this
study was to evaluate this association in a representative
sample of the English population using data from the HSE
2003, which focussed on cardiovascular disease and asso-
ciated behavioural risk factors. Differences in BMI-HRQoL
associationsbetweenmenandwomenwerealsoinvestigated.
Methods
All participants in the HSE gave informed consent. A total
of 13,690 addresses were selected randomly from the
Postcode Address File grouped within 720 postcode sectors.
Sixty postal sectors were selected each month to avoid the
potential inﬂuence of seasonal differences. Questionnaire-
based face-to-face interviews were conducted with all
adults (aged C18) and children at each address (when there
were three or more children aged 0–15 in a household, two
children were selected at random). Information about chil-
dren less than 13 years of age was provided by the parent/
guardian [33]. The EQ-5D [34] was completed by adults at
this visit. Height and weight measurements were also taken
at this ﬁrst visit.
Each interview was followed by a nurse visit a few days
later, at which measurements such as blood pressure and
waist/hip ratio were obtained, and information on pre-
scription drugs was collected. Children between the ages of
4 and 15 were asked to provide a saliva sample, and blood
samples (approximately 15 ml) were obtained from adults.
Sample selection
A sample size of 18,553 people was available in the HSE
2003. For this paper we restricted our analysis to adults
(n = 14,416) who were 18 years or older.
Measurement of HRQoL and BMI
The EQ-5D is a standardised 3-level, 5-dimensional ques-
tionnaire for the measurement of health status, which was
preselectedasameasureintheHSE2003.Theself-classiﬁer
ﬁve dimensions of the EQ-5D are mobility, self-care, usual
activity, pain/discomfort and anxiety/depression, and each
dimension is rated by individuals as ‘no problem’, ‘some
problem’or‘extremeproblem’.Thesecombinetocreate243
possible health states. A single utility value based on a
British EQ-5D scoring algorithm was used to give a single
measure of health status. The EQ-5D utility values range
betweenafullhealthscoreof1(wheretherespondenthasno
problems on any dimension) and the lowest score of -0.239
(where the respondent reports that they are at the bottom
levelofeachdimension).TheEQ-5DscoresintheHSE2003
were weighted according to the social preference of the UK
population.
Body mass index was determined based on weight and
height recorded by trained nurses. The BMI categories used
in this study were based on the WHO guidelines [35]:
underweight was a BMI\18.50; normal weight was a
BMI of 18.50–24.99; overweight was a BMI of 25.00–
29.99; obese was a BMI of 30.00–39.99; and clinically
severely obese was a BMI of C40.00.
Statistics
Explicit correlations between HRQoL and BMI were inves-
tigated. Multiple linear regression analyses were performed,
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parameters. Initially, the following parameters were included
to test for signiﬁcance: gender, age (recorded as age groups
18–24, 25–34, 35–44, 45–54, 55–64, 65–74 and C75 years),
ethnicbackground, marital status, age whenleftschool, work
activity (manual or non-manual), socioeconomic character-
istics (measured by the McClement’s household score for
equalised income) [36], psychosocial well-being (measured
by the General Health Questionnaire [GHQ-12]) [37]a n d
diagnosedmorbidities(speciﬁcally:type2diabetes,heartand
circulatory problems, respiratory problems, musculoskeletal
problems or cancer). Regression analyses were conducted
usingEQ-5Dutilityvaluesasthedependentvariable.Multiple
linear regressions were undertaken for men and women sep-
arately, as the initial regression analysis showed signiﬁcant
differences between genders. All data were analysed using
Stata 9.2 (StataCorp, TX, USA).
Results
The characteristics of the HSE 2003 adult population are
summarised in Table 1. There were more women (n =
8,008)thanmen(n = 6,408)inthesample,andwomenhada
slightly higher mean age and slightly lower mean BMI.
There was a higher proportion of the female population who
were underweight or normal weight than the male popula-
tion, while more men were classiﬁed as overweight, when
categorising the BMI values (Table 2). However, obesity
prevalence was similar between genders, and slightly more
women than men were clinically severely obese.
BMI and HRQoL
After adjusting for all relevant confounding factors, there
was a clear association between being underweight or being
obese and a reduced HRQoL in men and women (Fig. 1).
ThemaximumHRQoLwasachievedataBMIof26.0inmen
and a BMI of 24.5 in women. Furthermore, women have
higher HRQoL values than men at BMI lower than 27.5, but
men have higher HRQoL than women at BMI greater than
27.5. Table 3 summarises the results of the multiple linear
regression analyses. Age (55–64, and[75 years in men; all
categories except 18–24 in women), GHQ12 group and
comorbid illness were signiﬁcantly negatively associated
with HRQoL at the 5% level for men and women, whereas
age(18–24inmen),educationalgroup(above18inmanand
women and ‘unﬁnished’ in women only) and non-manual
work were positively associated with HRQoL (Table 3).
AssociationsbetweentheHRQoLandtheagegroups35–44,
45–54 and 65–74 (versus reference age category of 25–34
years), andtheeducationalgroups‘unﬁnished’and‘ﬁnished
below aged 15 did not reach signiﬁcance in men. In women,
the insigniﬁcant variables were the age group between 18
and 24, the educational group ‘ﬁnished below aged 15 and
the presence of type 2 diabetes (Table 3).
The effect of BMI on the ﬁve dimensions of the EQ-5D
showed an increase in problems with self-care, usual
Table 1 Characteristics of individuals (C18 years of age) included in
the Health Survey for England 2003 (n = 14,416)
Variables Men Women
Gender, n (%) 6,408 (44.5) 8,008 (55.5)
Mean age (SD), years 48.8 (17.5) 49.4 (18.3)
Mean BMI (SD), kg/m
2 27.2 (4.3) 27.0 (5.5)
Mean EQ-5D 0.873 0.848
Diagnosed morbidities, %
Type 2 diabetes 4.4 3.4
Heart problems 14.7 12.9
Respiratory problems 9.4 8.7
Musculoskeletal problems 19.6 22.5
Cancer 4.1 4.3
Table 2 Distribution of men and women (C18 years of age) in the
different BMI categories in the Health Survey for England 2003
BMI categories
a Proportion (%)
Men Women
Underweight 1.0 1.6
Normal weight 30.2 40.7
Overweight 45.4 33.8
Obese 22.4 21.0
Clinically severely obese 1.0 2.9
a Categories: underweight = BMI\18.50; normal weight = BMI
18.50–24.99; overweight = BMI 25.00–29.99; obese = BMI 30.00–
39.99 and clinically severely obese = BMI C 40.00
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0,86
0,88
0,90
0,92
0,94
0,96
0,98
1,00
15,00 20,00 25,00 30,00 35,00
BMI
U
t
i
l
i
t
y
Men
Women
Fig. 1 Estimated relationship between BMI and EQ-5D score after
controlling for confounding factors
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123activity, pain and anxiety in underweight men compared
with normal-weight men (Table 4). In women, all dimen-
sions except pain were more frequently the problem in
underweight than normal-weight individuals. In women,
being overweight, obese or clinically severely obese
increased the proportion of individuals with problems in all
ﬁve dimensions of the EQ-5D, with the exception of anxiety
in overweight women compared with those of normal
weight. In men, a similar result was noted.
Discussion
This analysis of data from the HSE 2003 shows that in the
general adult population of England, there is a strong
association between BMI above normal (and below normal)
and decreased HRQoL. HRQoL was reduced in under-
weight, overweight, obese and clinically severely obese
individuals compared with normal-weight individuals. In
men,theBMIthatproducedthemaximumHRQoLwas26.0,
andinwomenitwas24.4.Interestingly,aBMIabove27had
moreofanegativeimpactonHRQoLofwomenthanofmen,
whereas low BMI had more of an impact on HRQoL in men
than women. In all ﬁve dimensions of the EQ-5D, the
increase in the proportion of obese individuals having
problems was proportionally greater in women than in men.
Previous studies have shown that obesity or being over-
weightcanhaveamoresigniﬁcantimpactonmostaspectsof
HRQoLinwomenthaninmen[22,30,38].Forexample,ina
sample of the Swedish population aged between 35 and 64
Table 3 Multiple linear
regression models of HRQoL
for men and women (C18 years
of age). The dependent variable
is EQ-5D utility values
 P\0.001;
 P\0.01
a BMI categories: continuous
variable (BMI), allowing for
diminishing effects on the mean
(BMI
2) or a non-symmetrical
relationship between the BMI
and the mean (BMI
3)
Omitted variables represent the
‘reference individual’. The
reference individual in this
study is age 24–34, GHQ-12
score 0, age 15–17 when left
school, working with manual
work, and has no longstanding
illness
Variable Model 1, men Model 2, women
Coefﬁcient Robust SE Coefﬁcient Robust SE
Age
18–24 0.0287
 0.0073 0.0055 0.0075
35–44 -0.0028 0.0064 -0.0213
 0.0059
45–54 -0.0081 0.0071 -0.0336
 0.0068
55–64 -0.0430
 0.0077 -0.0425
 0.0072
65–74 -0.0223 0.0089 -0.0619
 0.0092
75–00 -0.0565
 0.0121 -0.0754
 0.0114
BMI
a
BMI 0.0990
 0.0265 0.0572
 0.0183
BMI
2 -0.0032
 0.0009 -0.0018
 0.0006
BMI
3 0.0000
 0.0000 0.0000
 0.0000
GHQ12
Group 1–3 -0.0727
 0.0056 -0.0695
 0.0050
Group 4?- 0.2507
 0.0117 -0.2192
 0.0090
Age when ﬁnished education
Below 15 -0.0204 0.0103 -0.0202 0.0105
Above 18 0.0234
 0.0049 0.0227
 0.0046
Unﬁnished 0.0100 0.0107 0.0180
 0.0090
Non-manual work
Non-manwork 0.0236
 0.0048 0.0268
 0.0050
Long standing illness
Type 2 diabetes -0.0528
 0.0145 -0.0325 0.0183
Heart problems -0.0486
 0.0084 -0.0278
 0.0085
Respiratory problems -0.0242
 0.0084 -0.0430
 0.0097
Musculoskeletal problems -0.1721
 0.0078 -0.2014
 0.0074
Cancer -0.0946
 0.0237 -0.0724
 0.0184
Constant -0.0228 0.2575 0.4010 0.1786
Observations 5,475 6,445
df 20 20
F-value 83.52 114.18
R
2 0.3952 0.4066
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123(n = 3475),onlythephysicalfunctioningandgeneralhealth
domains of the SF-36 were adversely affected by obesity in
men, while all ten domains were adversely affected by
obesity in women [22].
After adjusting for confounding factors that included
gender, age, age when left school, type of work and ﬁve
obesity-relatedmorbidities,theassociationbetweenBMIand
HRQoL was statistically signiﬁcant. However, other factors
also affected HRQoL. In men, young age (18–24 years),
ﬁnishing education at over 18 years of age and non-manual
work had positive effects on HRQoL, while psychosocial
well-being (measured by GHQ-12) and comorbidities all had
a negative impact on HRQoL. In women, ﬁnishing education
atover18 yearsofage,unﬁnishededucationandnon-manual
work had positive effects on HRQoL, while any age group
above 35 years, psychosocial well-being and comorbidities
(except type 2 diabetes) had a negative impact on HRQoL.
ThenegativerelationshipbetweenincreasingageandHRQoL
in women was also reported in a recent study that utilised the
Impact of Weight on Quality of Life-Lite (IWQOL-Lite)
questionnaire [38]. According to the study, overweight and
obese women aged 18–24.9 or above speciﬁcally demon-
strated reduced HRQoL on the sexual life domain of the
IWQOL-Lite, whereas men showed a steady decline in
HRQoL scores with increasing age.
All ﬁve dimensions of HRQoL were negatively affected
by obesity except anxiety in men. Furthermore, more
overweight people had problems in four dimensions of
HRQoL (not anxiety) than normal-weight individuals. In
both men and women, increased BMI had the biggest
impact on mobility (in terms of the increase in the pro-
portion of overweight or obese individuals stating it was a
problem). Twice as many obese men compared to men of
normal-weight reported mobility as a problem, while in
women, the proportion of obese reporting problems with
mobility was 2.77-fold higher than for normal-weight
individuals.
Just over 20% of men and women in the HSE 2003 were
obese, and 45.4% of men and 33.8% of women were
overweight. This high prevalence of obesity is consistent
with other ﬁndings from WHO that estimated obesity in
men to be 18.7, 21.6 and 23.7% in 2002, 2005 and 2010,
respectively, and in women 21.3, 24.2 and 26.3% in 2002,
2005 and 2010, respectively, in the UK [1, 2]. If the rise in
obesity and being overweight continues in the UK as pre-
dicted [4], we can expect to see a signiﬁcant decrease in
HRQoL as more people suffer from weight- and obesity-
related problems with mobility, self-care, activity, pain and
anxiety.
The HSE 2003 population is a good representation of the
English adult population, and the sample size of over
14,000 gives this analysis excellent power. However, due
to the cross-sectional nature of the HSE, causality between
BMI and HRQoL cannot be inferred despite the clear
association. Furthermore, the HSE was designed to provide
a representative sample of the population of England living
in private households. The population therefore under-
represents people in poor health such as institutionalised
individuals.
The EQ-5D also has accepted limitations. Each dimen-
sion does not take into consideration the importance of
speciﬁc aspects of HRQoL to the individual (physical
limitations will be more important to an active person than
a sedentary person) [39]. In addition, BMI as a measure of
obesity has some limitations—it does not distinguish
between fat mass and lean body mass; and it is age, gender
and ethnicity dependent and is less valid in some popula-
tions [40]. Another potential limitation of our analysis is
that the visual analogue scale (VAS) of the EQ-5D was not
utilised in HSE 2003 to support the self-classiﬁer compo-
nent reported here. However, previous reports using the
EQ-5D VAS are consistent with our ﬁndings in reporting
an association between obesity or underweight status and
lower HRQoL [41]. The fact that only ﬁve comorbidities
were used as confounders may also limit interpretation of
the study ﬁndings. It is possible that other obesity-related
morbidities may have an impact on HRQoL that could
diminish the apparent impact of BMI observed in this
study. While a previous study reported generally similar
confounders to those considered here [18], depression also
Table 4 The proportion of individuals reporting ‘some problem’ or ‘extreme problem’ with the ﬁve dimensions of the EQ-5D questionnaire
Dimension Individuals reporting ‘some problem’ or ‘extreme problem’ (%)
BMI\18.5 BMI 18.5–24.99 BMI 25–29.99 BMI 30–39.99 BMI C 40
Men Women Men Women Men Women Men Women Men Women
Mobility 11.3 20.6 11.1 10.1 14.6 17.2 21.8 28.0 30.5 35.4
Self-care 7.6 7.6 3.0 2.6 3.3 3.5 4.5 5.7 10.2 9.8
Usual activity 20.8 15.9 11.7 11.2 12.2 15.1 18.3 22.0 20.3 22.6
Pain 28.3 25.5 24.4 25.4 27.3 35.2 36.9 44.4 40.7 48.0
Anxiety 28.3 31.1 15.6 21.3 14.5 20.4 16.6 23.8 10.2 30.6
Qual Life Res (2009) 18:1293–1299 1297
123numbered among the conditions (coronary heart disease
and obstructive lung disease) shown to adversely affect
HRQoL in underweight patients in an earlier study [42].
In this study, optimum HRQoL for both genders was
achieved at a BMI close to 25, emphasising the importance
of every individual aiming to have a normal BMI. Longi-
tudinal population studies would be extremely valuable to
assess causal pathways between obesity and HRQoL and
differences of certain sub-groups within the general
population.
Acknowledgments M. Hammer and N. Kragh are employees of
Novo Nordisk A/S, Bagsværd, Denmark. This publication was sup-
ported by Novo Nordisk A/S (Bagsværd, Denmark). All authors were
involved in the drafting of this paper and have read and approved the
ﬁnal version. The Health Survey for England 2003 was carried out by
the Joint Health Surveys Unit (University College London and the
National Centre for Social Research). The Health Survey for England
was funded by the Department of Health.
Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
References
1. Evans, A., Tolonen, H., Hense, H. W., Ferrario, M., Sans, S., &
Kuulasmaa, K. (2001). Trends in coronary risk factors in the
WHO MONICA project. International Journal of Epidemiology,
30(Supplement 1), S35–S40.
2. WHO’s The SuRF Report 2: Surveillance of chronic disease risk
factors. (2005). Retrieved from http://www.who.int/infobase/
surf2/start.html.
3. Rennie, K. L., & Jebb, S. A. (2005). Prevalence of obesity in
Great Britain. Obesity Reviews, 6, 11–12.
4. Prentice, A. (2004). Storing up problems: The medical case for a
slimmer nation. Clinical Medicine, 4, 99–101.
5. Poirier, P., & Eckel, R. H. (2002). Obesity and cardiovascular
disease. Current Atherosclerosis Reports, 4, 448–453.
6. Poirier, P., Giles, T. D., Bray, G. A., Hong, Y., Stern, J. S.,
Pi-Sunyer, F. X., et al. (2006). Obesity and cardiovascular disease:
Pathophysiology, evaluation, and effect of weight loss. Arterio-
sclerosis, Thrombosis, and Vascular Biology, 26, 968–976.
7. Zimmet, P., Alberti, K. G., & Shaw, J. (2001). Global and societal
implications of the diabetes epidemic. Nature, 414, 782–787.
8. Calle, E. E., & Thun, M. J. (2004). Obesity and cancer. Onco-
gene, 23, 6365–6878.
9. Calle, E. E., & Kaaks, R. (2004). Overweight, obesity and cancer:
Epidemiological evidence and proposed mechanisms. Nature
Reviews Cancer, 4, 579–591.
10. Peeters, A., Barendregt, J. J., Willekens, F., Mackenbach, J. P.,
Al Mamun, A., & Bonneux, L. (2003). Obesity in adulthood and
its consequences for life expectancy: A life-table analysis. Annals
of Internal Medicine, 138, 24–32.
11. Adams, K. F., Schatzkin, A., Harris, T. B., Kipnis, V., Mouw, T.,
Ballard-Barbash, R., et al. (2006). Overweight, obesity, and
mortality in a large prospective cohort of persons 50 to 71 years
old. New England Journal of Medicine, 355, 763–778.
12. Jee, S. H., Sull, J. W., Park, J., Lee, S. Y., Ohrr, H., Guallar, E.,
et al. (2006). Body-mass index and mortality in Korean men and
women. New England Journal of Medicine, 355, 779–787.
13. Fontaine, K. R., Redden, D. T., Wang, C., Westfall, A. O., &
Allison, D. B. (2003). Years of life lost due to obesity. JAMA:
The Journal of the American Medical Association, 289, 187–193.
14. Hassan, M. K., Joshi, A. V., Madhavan, S. S., & Amonkar, M. M.
(2003). Obesity and health-related quality of life: A cross-sec-
tional analysis of the US population. International Journal of
Obesity and Related Metabolic Disorders, 27, 1227–1232.
15. Kolotkin, R. L., Meter, K., & Williams, G. R. (2001). Quality of
life and obesity. Obesity Reviews, 2, 219–229.
16. Kushner, R. F., & Foster, G. D. (2000). Obesity and quality of
life. Nutrition, 16, 947–952.
17. Doll, H. A., Petersen, S. E., & Stewart-Brown, S. L. (2000).
Obesity and physical and emotional well-being: Associations
between body mass index, chronic illness, and the physical and
mental components of the SF-36 questionnaire. Obesity Reviews,
8, 160–170.
18. Jia, H., & Lubetkin, E. I. (2005). The impact of obesity on health-
related quality-of-life in the general adult US population. Journal
of Public Health (Oxford), 27, 156–164.
19. Hopman, W. M., Berger, C., Joseph, L., Barr, S. I., Gao, Y., Prior,
J. C., et al. (2007). The association between body mass index and
health-related quality of life: Data from CaMos, a stratiﬁed
population study. Quality of Life Research, 16, 1595–1603.
20. Wee, H. L., Cheung, Y. B., Loke, W. C., Tan, C. B., Chow, M. H.,
Li, S. C., et al. (2008). The association of body mass index
with health-related quality of life: An exploratory study in a
multiethnic Asian population. Value Health, 11(Supplement 1),
S105–S114.
21. Huang, I. C., Frangakis, C., & Wu, A. W. (2006). The relation-
ship of excess body weight and health-related quality of life:
Evidence from a population study in Taiwan. International
Journal of Obesity (London), 30, 1250–1259.
22. Larsson, U., Karlsson, J., & Sullivan, M. (2002). Impact of
overweight and obesity on health-related quality of life—a
Swedish population study. International Journal of Obesity and
Related Metabolic Disorders, 26, 417–424.
23. Karlsson, J., Sjostrom, L., & Sullivan, M. (1998). Swedish obese
subjects (SOS)—an intervention study of obesity. Two-year fol-
low-upofhealth-relatedqualityoflife(HRQL)andeatingbehavior
after gastric surgery for severe obesity. International Journal of
Obesity and Related Metabolic Disorders, 22, 113–126.
24. Bennett, J. C., Wang, H., Schirmer, B. D., & Northup, C. J.
(2007). Quality of life and resolution of co-morbidities in super-
obese patients remaining morbidly obese after Roux-en-Y gastric
bypass. Surgery for Obesity and Related Diseases, 3, 387–391.
25. Blissmer, B., Riebe, D., Dye, G., Ruggiero, L., Greene, G., &
Caldwell, M. (2006). Health-related quality of life following a
clinical weight loss intervention among overweight and obese
adults: Intervention and 24 month follow-up effects. Health and
Quality of Life Outcomes, 4, 43.
26. Ravens-Sieberer, U., Redegeld, M., & Bullinger, M. (2001).
Quality of life after in-patient rehabilitation in children with
obesity. International Journal of Obesity and Related Metabolic
Disorders, 25(Suppl 1), S63–S65.
27. Banegas, J. R., Lopez-Garcia, E., Graciani, A., Guallar-Castillon,
P., Gutierrez-Fisac, J. L., Alonso, J., et al. (2007). Relationship
between obesity, hypertension and diabetes, and health-related
quality of life among the elderly. European Journal of Cardio-
vascular Prevention and Rehabilitation, 14, 456–462.
28. Kostka, T., & Bogus, K. (2007). Independent contribution of
overweight/obesity and physical inactivity to lower health-related
quality of life in community-dwelling older subjects. Zeitschrift
fu ¨r Gerontologie und Geriatrie, 40, 43–51.
1298 Qual Life Res (2009) 18:1293–1299
12329. de Beer, M., Hofsteenge, G. H., Koot, H. M., Hirasing, R. A.,
Delemarre-van de Waal, H. A., & Gemke, R. J. (2007). Health-
related-quality-of-life in obese adolescents is decreased and
inversely related to BMI. Acta Paediatrica, 96, 710–714.
30. Mannucci, E., Ricca, V., Barciulli, E., Di Bernardo, M., Trav-
aglini, R., Cabras, P. L., et al. (1999). Quality of life and over-
weight: The obesity related well-being (Orwell 97) questionnaire.
Addictive Behaviours, 24, 345–357.
31. Ford, E. S., Moriarty, D. G., Zack, M. M., Mokdad, A. H., &
Chapman, D. P. (2001). Self-reported body mass index and
health-related quality of life: Findings from the behaviorial risk
factor surveillance system. Obesity Research, 9, 21–31.
32. Kolotkin, R. L., Crosby, R. D., & Williams, G. R. (2002). Health-
related quality of life varies among obese subgroups. Obesity
Research, 10, 748–756.
33. Health Survey for England (2003). Methodology and documen-
tation. Retrieved from: http://www.dh.gov.uk/prod_consum_dh/
groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_409
8912.pdf
34. The EuroQol Group. (1990). EuroQol—a new facility for the
measurement of health-related quality of life. Health Policy, 16,
199–208.
35. WHO’s Obesity. (1998). Preventing and managing the global
epidemic—report on a WHO consultation on obesity. Retrieved
from http://www.who.int/bookorders/anglais/detart1.jsp?sesslan
=1&codlan=1&codcol=10&codcch=894.
36. McClements, D. (1977). Equivalence scales for children. Journal
of Public Economics, 8, 191–210.
37. Goldberg, D. P. (1972). The detection of psychiatric illness by
questionnaire. London: Oxford University Press.
38. Zabelina, D. L., Erickson, A. L., Kolotkin, R. L., & Crosby, R. D.
(2009). The effect of age on weight-related quality of life in over-
weightandobeseindividuals.Obesity(SilverSpring),17,1410–1413.
39. Fontaine, K. R., & Barofsky, I. (2001). Obesity and health-related
quality of life. Obesity Reviews, 2, 173–182.
40. Yusuf, S., Hawken, S., Ounpuu, S., Bautista, L., Franzosi, M. G.,
Commerford, P., et al. (2005). Obesity and the risk of myocardial
infarction in 27, 000 participants from 52 countries: a case–
control study. Lancet, 366, 1640–1649.
41. Sach,T.H.,Barton,G.R.,Doherty,M.,Muir,K.R.,Jenkinson,C.,
& Avery, A. J. (2007). The relationship between body mass index
and health-related quality of life: comparing the EQ-5D, EuroQol
VAS and SF-6D. International Journal of Obesity (Lond), 31,
189–196.
42. Arterburn, D. E., McDonell, M. B., Hedrick, S. C., Diehr, P., &
Fihn, S. D. (2004). Association of bodyweight with condition-
speciﬁc quality of life in male veterans. The American journal of
medicine, 117, 738–746.
Qual Life Res (2009) 18:1293–1299 1299
123